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Determine memory hierarchy parameters 
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Profile the target program 
(Identify basic blocks, control flow, & transition frequencies) 



Construct Program Execution Graph, 
a weighted undirected graph comprising nodes 
representing basic blocks k edges representing 
transfer of control between pairs of basic blocks. 
Weight of a node is size of represented basic block. 
Weight of an edge is frequency of transition 
between the pair of basic blocks it connects. 
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i = 1 

H] = smallest power of 2 multiple of 
cache line size > all basic block sizes 
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Partition PEG such that 
all clusters have size <= N 
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. Pad clusters with unexecuted nodes & 
if any unexecuted nodes cannot be included 
in existing clusters, then create new clusters 
of only unexecuted nodes using bin packing 
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FIG. 6a 
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Create next level PEG from 
level 1 partitioned PEG 
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Increment level 



nj = size of this level 
of memory hierachy 
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Partition PEG such that all clusters 
have sizes no greater than Nj =nj/Nj_i 
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Create next level PEG from 
level i partitioned PEG 
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Reorder basic blocks in memory by grouping 
all of the nodes of a cluster in an adjacent order 
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For each level of the memory hierarchy, 
add blanks to fill out the unused portion 
of memory for that memory hierarchy level 



Store the reordered and padded basic blocks 
in memory beginning with the first memory 
location after a boundary for all memory levels 



Erid ) FIG. 6b 
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Vj + j (nodes of G i+1 ) 


= Clust(Gi ,n j/N i-1 ) 






For each node in 


, assign weight of one 
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For each u and v of Vj + j f there is edge (u,v) between u and v 
if and only if there is an edge between some pair of nodes in Gj, 
one of which is in the cluster corresponding to u and 
one of which is cluster corresponding to v. 



The weight of edge (u,v) in G^is the sum of the weights 
of the edges between component nodes of u and v in Gj 
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